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[57] ABSTRACT 

A surgical instrument is disclosed for use in a wide variety 
of roles including grasping, dissecting, clamping, or retract- 
ing materials or tissue during surgical procedures performed 
either in open surgery or within the abdominal cavity. 

The surgical instrument includes a handle portion, a tubular 
body portion extending from the handle portion and defining 
a longitudinal axis, and tool structure associated with a distal 
portion of the tubular body portion. A rotation assembly is 
provided for effectuating rotation of the tool structure about 
the longitudinal axis of the body portion. Rotation locking 
structure is provided to lock the rotation assembly at a 
predetermined orientation such that it cannot be rotated witb 
respect to the handle. 

4 Claims, 5 Drawing Sheets 
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ENDOSCOPIC SURGICAL APPARATUS 
WITH ROTATION LOCK 

This is a divisional of U.S. application Ser. No. 08/311, 
493, filed Sep. 23, 1994, now U.S. Pat. No. 5,609,601. 

BACKGROUND 

1. Technical Field 

This application relates to surgical apparatus, and more 
particularly to surgical apparatus having tool structure which 
can be rotated about a longitudinal axis. 

2. Background of Related Art 

The function of engaging and deflecting tissue or organs 
has been conventionally performed by one of several meth- 
ods. A retractor, ordinarily in the form of a broad paddle or 
multiple fingers attached to a handle, may carry out this task. 
See, for example, U.S. Pat. No. 3,467,079 (James). 
Alternatively, this function may be carried out with a clamp 
device to grasp and deflect tissue. Id order to facilitate access 
to internal structures it is widely known in the art to provide 
surgical instruments with articulating, and more particularly, 
rotating tool portions. It is also well known to provide the 
rotational feature with detents or other engageable surfaces 
to provide positive engagement of the tool portion at discrete 
angular position and inhibit free rotation thereof. However, 
these rotation inhibiting mechanisms can be subject to 
disengagement and unintended rotation of the tool portion 
when attempting to manipulate resistant tissue structures or 
to lift heavy organs during surgical procedures may result. 

Endoscopic or laparoscopic procedures overcome many 
of the drawbacks of conventional surgery, particularly the 
requirement of making large incisions, often through major 
muscle groups, in order to manipulate the instrumentation in 
the body cavity. In contrast, instruments for use in endo- 
scopic procedures are characterized by the provision of an 
elongated cannula structure having a relatively small diam- 
eter with a proximal and distal end. The distal end is passed 
through the surrounding tissue into the body cavity via an 
incision in the body cavity. The cannula provides a conduit 
for insertion of surgical instrumentation. The smaller inci- 
sions necessary for these procedures allow for shorter 
patient recovery periods and require less anesthesia than 
conventional methods. 

Endoscopic or laparoscopic procedures, while minimiz- 
ing patient trauma, reduces access to internal organs and 
therefore requires surgical instruments with tool structure 
remotely actuatable from outside the body. Typically this 
remote actuation includes manipulation of tool structure as 
well as rotation and articulation thereof. Commonly 
assigned U.S. application Ser. No. 07/925,496 discloses a 
surgical instrument adapted for rotating and articulating the 
tool structure relative to the longitudinal axis thereof. In 
particular, the apparatus shows a mechanism for indexing 
rotation of the tool structure. 

However, for a surgeon performing operative procedures 
with heavy or resistant tissue structures, sufficient stress on 
the tool portion may overcome the rotation indexing mecha- 
nism and result in unwanted rotation of the tool structure. 
Therefore, a position locking mechanism is desired to posi- 
tively fix the angular position of the tool structure against 
unintended rotation with respect to the handle. 

Summary 

Asurgical instrument is disclosed for use in a wide variety 
of roles including grasping, dissecting, clamping, or retract- 
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ing materials or tissue during surgical procedures performed 
either in open surgery or within the abdominal cavity. 

The surgical instrument includes a handle portion, a 
tubular body portion extending from the handle portion and 

5 defining a longitudinal axis, and tool structure associated 
with a distal portion of the tubular body portion. A rotation 
assembly is provided for effectuating rotation of the tool 
structure about the longitudinal axis of the body portion. 
Rotation locking structure is provided to lock the rotation 

10 assembly at a predetermined orientation such that it cannot 
be rotated with respect to the handle. 

Further features of the subject apparatus will become 
more readily apparent from the following detailed descrip- 
tion taken in conjunction with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments are described herein with reference 

to the drawings, wherein: 
20 FIG. 1 is a perspective view of an endoscopic surgical 

instrument in accordance with a preferred embodiment of 

the subject apparatus; 
FIG. 2 is a cross-sectional view of the handle portion of 

the surgical instrument of FIG. 1 in an open position; 
25 FIG. 2A is a perspective view in partial cross-section of 

the handle portion of the surgical instrument of FIG. 1 in an 

open position; 

FIG. 3 is a cross-sectional view of the handle portion of 
the surgical instrument of FIG. 1 in a half closed position; 
30 and 

FIG. 3A is a perspective view in partial cross-section of 
the handle portion of the surgical instrument of FIG. 1 in a 
half closed position. 
35 FIG. 4 is a perspective view of the handle portion of 
another embodiment of the subject apparatus; 

FIG. 5 is an elevational view of the embodiment of FIG. 

4; 

FIG. 6 is a perspective view of the handle portion of a 
40 third embodiment of the subject apparatus; 

FIG. 7 is an exploded view of the rotational locking 
mechanism of the surgical apparatus of FIG. 6; 

FIG. 8 is an enlarged side elevational view in partial 
cross-section of the apparatus of FIG. 6 in an unlocked 
position; and 

FIG. 9 is an enlarged side elevational view in partial 
cross-section of the apparatus of FIG. 6 in a locked position. 

DETAILED DESCRIPTION OF PREFERRED 
50 EMBODIMENTS 

In the drawings and in the description which follows, the 
term "proximal", as is traditional, will refer to the end of the 
apparatus which is closest to the operator, while the term 
55 "distal" will refer to the end which is furthest from the 
operator. 

The present apparatus shall be discussed in terms of 
endoscopic procedures and apparatus. However, use herein 
of terms such as "endoscopic", should not be construed to 

60 limit the present application to an apparatus for use only in 
conjunction with an endoscopic tube. To the contrary, it is 
believed that the present apparatus may find use in 
conventional, open surgery as well as procedures where 
access is limited to a small incision including but not limited 

65 to arthroscopic or laparoscopic procedures. 

A preferred surgical instrument is illustrated in FIG. 1 and 
is designated generally by reference numeral 10. Surgical 
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instrument 10 includes a handle portion 12 including a fixed 
handle 14 with complementary sections 34 and 36, and a 
pivoting handle 16. An endoscopic portion 18 extends from 
handle portion 12 and includes an elongated tubular section 
20 and an articulating section 22. Tool means, in this case 
tool structure 28 including cooperating jaws 30, 32, depends 
from the articulating section 22 and may be formed in a wide 
variety of configurations including graspers, dissectors, 
forceps, or clamps. Articulation means in the form of an 
axial drive screw assembly 19 causes translation of the tool 
structure 28. Rotation of the tool structure 28 is effectuated 
by rotation means herein shown as a rotatable collar 122 
operatively associated with the handle portion 12. The 
mechanism for articulating the tool structure 28 and for 
operating the various configurations thereof is substantially 
disclosed in commonly assigned application Ser. No. 
08/080,830 and is incorporated herein by reference. 
Although shown with an articulating tool structure, surgical 
instruments without this feature are also contemplated by 
this disclosure. 

Referring now to FIGS. 2-3a, there is illustrated, in 
sequence, the relative movement of handles 14 and 16 from 
an open position to a partially closed position. As seen in 
FIGS. 2 and 2a, each of the complementary sections 34, 36 
of handle portion 12 are formed with a portion of a stepped 
bore 40 which is provided therein for accommodating vari- 
ous components which will be described hereinbelow. A 
center rod member 58 having opposed proximal and distal 
ends is operatively associated at the distal end thereof to the 
tool structure 28. The proximal end of the center rod member 
58 includes a head portion which is retained in a universal 
joint assembly 70. The universal joint assembly 70 is 
disposed within an elongate aperture 76 formed in the 
pivoting handle 16 of handle portion 12. The universal joint 
assembly 70 is adapted to slide within the elongate aperture 
76 during a predetermined range of motion of the pivoting 
handle 16 with respect to the fixed handle 14. When the 
pivoting handle 16 is moved such that the edge of the 
elongate aperture 76 contacts the universal joint assembly 
70, further closure of pivoting handle 16 will displace the 
universal joint assembly 70 a nd the center rod member 58 to 
actuate the tool structure 28 . — ~« 

With continued reference to FIGS. 2-2a, the endoscopic 
surgical instrument 10 further includes a mechanism for 
rotating the tool structure about its longitudinal axis relative 
to handle portion 12. This mechanism has an annular bush- 
ing 120 that is concentrically mounted within a rotatable 
collar 122 mounted within the stepped bore 40 formed in 
handle portion 12. Bushing 120 is maintained against collar 
122 by a coiled spring 124 disposed in a section of bore 40. 
Spring 124 acts to bias bushing 120 toward the proximal end 
of the surgical instrument 10. The proximal end 27 of an 
inner tubular section 21 disposed within endoscopic portion 
18 extends through bushing 120 and is mounted to rotatable 
collar 122 for rotation. 

A distal end of inner tubular section 21 is operatively 
associated with the tool structure 28 such that axial rotation 
of the rotatable collar 122 will cause corresponding rotation 
of inner tubular section 21 to effectuate remote rotation of 
the tool structure 28 about the longitudinal axis defined by 
the elongated section 20 of surgical apparatus 10. 

The endoscopic surgical instrument 10 further includes 
rotation locking means, in this case illustrated as a locking 
mechanism for locking the endoscopic portion 18 in a 
particular angular displacement with respect to the handle 
portion 12 by effectuating the pivoted handle 16. The 
locking mechanism includes a spring member 134 prefer- 
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ably formed of resilient sheet metal or similar material and 
having a first straight section 135, an acute angle elbow 
section 136, and a second straight section 137. The distal 
edge of the first section 135 is provided with teeth 139 

5 designed to engage an annular ratchet 140 provided on a 
proximal face of the rotatable collar 122. The handle sec- 
tions 34 and 36 are formed with a molded slot 141 adapted 
to permit slidablc mounting of the spring 134, which is 
normally biased in a proximal position spaced from the 

1Q rotatable collar 122 to permit unrestricted rotation thereof. 
The pivoting handle 16 is provided at a distal portion 
thereof with a camming surface 138 having a pre-selected 
angle of incline portion. The camming surface 138 of the 
present embodiment is designed such that moving the piv- 

15 oting handle 16 from an open position to about a half-closed 
position displaces the camming surface into abutment with 
the spring member 134 and further motion of the pivoting 
handle 16 drives the spring 138 against the bias into engage- 
ment with the annular ratchet 140 of the rotatable collar 122, 

2Q thereby restricting angular displacement of the rotatable 
collar 122 and the associated endoscopic portion 18. One 
skilled in the art will appreciate that by varying either the 
angle of the incline portion of the cam or the position of the 
elongated slot, the point of engagement with the annular 

25 ratchet 140 can be changed. 

The surgical instrument further includes an indexing 
mechanism to index movement of the pivoted handle 16 
with the fixed handle 14. This permits progressive closure of 
the tool structures, for example, grasper jaws 30, 32 onto 

30 tissue as well as the application of uniform and predefined 
pressure thereon. The fixed handle is provided with a spring 
tab 149 slidable within an arcuate slot 147 formed in the 
pivoted handle 16. The spring tab 149 retains the distal end 
of a spring 148 disposed within the arcuate slot 147, thereby 

35 normally biasing the fixed handle 14 and the pivoted handle 
16 in an open position corresponding to an open position of 
jaws 30, 32. (See, FIG. 1) The handle 12 is further provided 
with a double ratchet assembly 141 having a rack 143 with 
sloped notches 142 formed in the pivoted handle 16 and a 

40 pawl 145 is normally biased into engagement with the rack 
142 by ratchet spring 144, inhibiting the pivoted handle 16 
to open with respect to the fixed handle 14, and thereby 
maintaining the tool structure 28 in a fixed position. A 
trigger 146 is provided to pivot the pawl 145 against the 

45 ratchet spring bias out of engagement with the rack 142 to 
permit opening of the handle 12. By maintaining pressure on 
the trigger 146, unrestricted movement of the tool structure 
28 is enabled. 

In the open position illustrated in FIG. 2, pivoted handle 

50 16 is fully extended with respect to fixed handle portion 14. 
In FIG. 2A, the camming surface 138 is disposed in its 
proximal-most position with respect to the spring 134, 
which remains in a normally biased position spaced proxi- 
mally from the axial gearing 140 of the rotatable collar 122. 

55 The rotatable collar 122 is permitted unrestricted rotation 
within the stepped bore 40. In addition, in the open position 
the universal joint assembly 70 is disposed at the proximal 
portion of the arcuate slot 147. 

FIGS. 3-3A illustrate the handle portion 12 of the surgical 

60 instrument 10 adjacent a half-closed position with respect to 
the fixed handle 12. In FIG. 3A, the camming surface 
contacts the proximal portion of the spring 134 and drives 
the spring 134 distally until the teeth 139 formed on the first 
portion of the spring 135 into engagement with the axial 

65 gearing 140, thereby inhibiting rotation of the collar 122 and 
associated tool structure 28. Although the camming surface 
138 of the present embodiment is shaped to lock the rotat- 
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able collar 122 adjacent a half-closed position of the pivoted and is longitudinally retained at its distal end by an annular 

handle 16, surgical requirements may direct the preselected flange 334 on the proximal portion of tubular section 320. 

incline portion of the camming surface 138 to provide The spring 332 normally biases the ratcheting structure 350 

rotation lock at other relative positions of the pivoted handle ^ a p proximaticm but not engagement with the ratcheting 

Amotion " ? * 5 structure352of the rotatable collar 322. Apair of bosses 354 

range o mo on ; on me bushing 326 are adapted to slide within a longitudinal 

Continuing with FIG. 3A, at the half-closed position the . ? , .... , , . J . . .... 

,. p. t-t «a « j .... \. . groove provided within the longitudinal bore 340 to inhibit 

universal joint assembly 70 has moved within the arcuate * »• i . i. i? 11* i_ 

port 147 to tbe distalmost edge of the aperture 76. Further rotatl0nal m ° vement of "* bushln g 326 wltlun 1,16 bore 340. 

closing of the pivoted handle 16 will initiate contact between 10 With continued reference to FIG. 7, the rotating cam 328 

the distalmost edge 77 of the aperture 76 and the universal and the fixed cam 330 are coaxially mounted distal of the 

joint assembly 70. Subsequent closure of the pivoted handle bushing 326 and are sized to surround the cylindrical spring 

16 will proximally displace the universal joint assembly 70 332. The rotating cam 328 is provided with a pair of notches 

thereby pulling the center rod member 58 in a proximal 356 on a distal surface designed to cooperate with a pair of 

direction and effectuating the tool structure 28. 15 camming surfaces 358 on a proximal surface of the fixed 

FIGS. 4-5 illustrate an alternate embodiment of the cam 330. Tbe fixed cam 330 is further provided with bosses 

rotational locking assembly for the surgical instrument. 360 adapted to fit within longitudinal grooves in the longi- 

Referring to FIG. 4, there is shown the handle portion 212 tudinal bore 340 to inhibit rotational movement thereof, 

of the surgical apparatus 200. Rotation of the endoscopic Rekning now t0 piGS. 8-9, there is shown in sequence, 

portion 18 is effectuated by rotation of the .rotatable collar m ^ dvK fo( . ^ , he foUtaWe ^ ^ wfth 

222 substantially as described above with regard to the tQ ^ ioQ 3U mQ g ^ 

surgical apparatus 10. At least one slide 23V is provided ^ mechanism 32 s 

in an unlocked position. When the 

within the handle portion 214 distal me rotatable collar 222. fevw hand , e 3W of (he m ^ cam 328 k ^ a &m iti 

Alternatively, a channe may be molded into the handle me QOtch 356 fa ^ fotaU c e am 328 b fa ra £ 0I1 ^ 

portion 214 itself. The slide is adapted to permit reciprocal ^ ^ camming surface 358 of , he flxed cam 330 . The bushing 

bngitudmal movement of a shding member 232 having a 326 remains normaU biase(J QU , of engagement ^ , h * 

a j-shaped cross-section to fit within the ro , ati ^ 322 (0 ft unrestricled rota(ion thereof 

shde 230. Ine shdmg member is further provided with a 

frictional tab 236 on a proximal portion thereof adapted for FIG. 9 illustrates the locking mechanism 325 in a locked 

frictional engagement with the distal face of the rotatable 30 position. Angular displacement of the lever handle 329 to a 

collar 222. As best seen in FIG. 5, the sliding member 232 second position disengages the rotating cam 328 from 

within the slide 230 is displaced longitudinally by the engagement with the camming surface 358 of the fixed cam 

surgeon, whereupon the frictional tab 236 is driven into 330, thereby displacing the rotating lever 326 proximally. 

frictional engagement with the distal face of the rotatable Consequently tbe teeth 350 on the bushing 326 are driven by 

collar 222, thereby positively locking the rotatable collar 35 the rotating lever 328 into engagement with the ratcheting 

222 against rotational movement with respect to the handle. structure 352 of the rotating collar 322, thereby inhibiting 

The sliding member 232 may be provided with teeth to rotation thereof. 

positively engage notches or gearing provided on the distal h ^ be mdaaaad that various modifications may be 

face of the rotatable collar 222 to improve locking engage- made tQ the embodiments disclosed hcrein . For example tne 

mcn *" 40 locking mechanism described above may be utilized in 

Referring now to FIGS. 6-9, there is illustrated another conjunction wim instruments used in conventional, open 

alternative embodiment of the surgical instrument desig- surgcry Therefore, the above description should not be 

nated generally by reference numeral 300. FIG. 6 illustrates construed as limiting, but merely as exemplifications of 

the handle portion 312 of the alternative embodiment of tbe pTcfcned embodiments. Those skilled in the art will envision 

surgical apparatus 300. Rotation of an inner tubular section 45 ot hcr modifications within the scope and spirit of the claims 

321 is effectuated by a rotatable collar 322. A rotating lever appended hereto 

328 is provided with a lever handle 329 for locking rota- . 

tional movement of the inner tubular section 321 with 7°** * claimcd 

respect to the handle 312. L A sur S lcal a PPa™tus comprising: 

Referring now to FIG. 7, there is illustrated the compo- 50 a handle portion; 

nents of the locking mechanism 325 of the alternative a body portion extending from said handle portion and 

embodiment. The rotatable collar 322 is provided with a defining a longitudinal axis; 

longitudinal bore to receive the proximal end of the tubular t00 , means ativel issoci ^ d wilh a ma porlion of 

section 321 Aslot 323 on toe proxima portion of the inner ^ bod ion an(J remote , ic{aM from ^ 

tubular section 321 is adapted to fit within a tab 327 in tbe 55 K „„ ' t - „„•„„,„,.: nf 

„ » . A handle portion tor manipulation ot tissue; 

rotatable collar 322. As in the previous embodiments . . * 

described above, the proximal portion of the inner tubular rotatlon mean * actively associated with said tool 

section 321 and the rotatable collar 322 are dimensioned for mcans for cffccU °g rcmot * Nation of the tool means 

coaxial rotation within a longitudinal bore 340 in the handle abou * a longitudanal axis of the body portion relative to 

portion 312. The locking mechanism 325 coaxially mounted 60 mc haodlc P ortlOD ; and 

distal of the rotatable collar 322, includes a cylindrical rotation locking means for locking the rotation means at 
bushing 326, the rotating cam 328, a fixed cam 330 and a a fixed position such that the rotation means cannot be 
cylindrical spring 332. The bushing 326 is provided with a rotated with respect to the handle portion; 
series of ratcheting structure 350 on the proximal surface wherein said rotation locking means comprises ratchet 
adapted to engage an ratcheting structure 352 provided on a 65 structure coaxial with a rotatable collar, the ratchet 
distal surface of the rotatable collar 322. The cylindrical structure mounted for reciprocal longitudinal move- 
spring 332 is coaxially mounted distal of the bushing 326 ment between an engaged position in restrictive 
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engagement with the rotatable collar and a disengaged 
position out of engagement with said rotatable collar. 
2. A surgical apparatus as recited in claim 1, wherein the 
rotation locking means comprises a sliding member 
mounted in said handle for reciprocal longitudinal move- 
ment between an engaged position and a disengaged 
position, said sliding member having a tab thereon for direct 
engagement with said rotatable collar when said sliding 
member is in said engaged position. 



8 



3. A surgical apparatus as recited in claim 1, wherein said 
tool means is selected from the group consisting of graspers, 
dissectors, forceps and clamps. 

4. A surgical apparatus as in claim 1, wherein said ratchet 
5 structure includes a tab which frictionally engages said 

rotatable collar when said ratchet structure is in said engaged 
position to prevent rotational movement thereof. 
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